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DETAILED ACTION 

Response to Amendment 

1. Claims 1-23 and 33-39 are currently pending. Claims 24-32 are cancelled. The 
previously stated 112 rejection of claims 1-23 and 33-39 is withdrawn. The amended 
claims do overcome the previously stated 102 rejection of claims 1, 2, 5, 6, 33, 35, and 
39 as being anticipated by Miller. Therefore, this rejection is withdrawn. However, 
claims 1-3, 5-23, and 33-39 do not overcome the remaining previously stated 102 and 
103 rejections. Therefore, claims 1-3, 5-23, and 33-39 stand rejected under the 
following 102 and 103 rejections. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 1, 2, 5, 6, 10, 13, 18-19, 33, 35, 37, and 39 are rejected under 35 
U.S.C. 102(a) as being anticipated by Inoue et al (WO 03/034519) using (US 
2004/0241078) as an English equivalent. Regarding claims 1, 2, 5, 6, 18, 33, 35, 37, 
and 39, the Inoue reference discloses a fuel cell comprising: a separator provided on an 
electrode element wherein the electrode element comprises an electrode diffusion layer 
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and a catalyst layer formed on a polymer electrolyte membrane; and wherein the 
electrode diffusion layer is a carbon fiber woven fabric (carbon sheet) that has been 
treated with sulfuric acid so that a sulfonic acid moiety is covalently bonded to the 
carbon fiber woven fabric (See paragraph [0092] and claims 12 and 14-17). 

Regarding claims 10 and 13, it also discloses treating the carbon fiber woven 
fabric to be hydrophilic which inherently has an initial contact angle with water of less 
than 125°C and has greater aqueous permeability (See paragraph [0092]). 

Regarding claim 19, it also discloses a solid polymer electrolyte fuel cell which is 
a proton exchange membrane fuel cell (See paragraph [0001]). 

4. Claims 1, 2, 5, 6, 33-35, 38, and 39 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Mussell et al (US 5882810). The Mussell reference discloses a carbon 
paper that is oxidized in a medium comprising sulfuric acid in order to increase the 
wettability of the carbon paper (See column 8, lines 25-29). Examiner's note: A 
recitation of intended use of the claimed invention must result in a structural difference 
between the claimed invention and the prior art in order to patentably distinguish the 
claimed invention from the prior art. Since the treated carbon paper taught by Mussell 
is capable of being used as a fuel cell diffusion layer, it meets the claim. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 3, 11, and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Inoue et al (WO 03/034519) using (US 2004/0241078) as an English equivalent, 
and further in view of Barton et al (US 2003/0157397). The Inoue reference is applied 
to claim 1 for reasons stated above. 

However, Inoue et al does not expressly teach a sulfonic acid moiety wherein R 
is an alkyl substituted with halogen, a sulfonic acid moiety wherein R is an aryl 
substituted with halogen, or a proton conducting material that is perfluorinated sulfonic 
acid. The Barton reference discloses a carbon paper diffusion layer that has been 
treated with S03H Nation which is a proton conductive material that is a perfluorinated 
sulfonic acid (See paragraph [0100]). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify the Inoue diffusion layer by treating it with a 
sulfonic acid moiety wherein R is an alkyl substituted with halogen or a proton 
conductive material that is a perfluorinated sulfonic acid in order to further increase the 
hydrophilicity of the diffusion layer by utilizing a material that is known to be hydrophilic. 

7. Claims 7-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Inoue et al (WO 03/034519) using (US 2004/0241078) as an English equivalent, and 
further in view of Denton et al (EP 0791974). The Inoue reference is applied to claim 1 
for reasons stated above. 

However, Inoue et al does not expressly teach a fuel cell diffusion layer 
comprising a catalyst that is Pt wherein the fuel cell diffusion layer comprises from about 
one weight percent to about 50 weight percent of the catalyst. The Denton reference 
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discloses a catalytically active gas diffusion electrode comprising a catalyst that is 40 
wt% platinum supported on carbon black (See Example 1). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify the Inoue diffusion layer to include a catalyst that 
is Pt wherein the fuel cell diffusion layer comprises from about one weight percent to 
about 50 weight percent of the catalyst in order to provide a gas diffusion electrode with 
increased dimensional stability and flexability that can be produced at a lower cost. 

8. Claims 14-17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Inoue et al (WO 03/034519) using (US 2004/0241078) as an English equivalent. The 
Inoue reference is applied to claim 1 for reasons stated above. 

However, Inoue et al does not expressly teach an article that has an initial 
contact angle with water that is at least about 15%, 20%, 30%, or 40% less than an 
initial contact angle of water with the diffusion layer. 

However, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to modify the Inoue fuel cell to include an article that has an 
initial contact angle with water that is at least about 15%, 20%, 30%, or 40% less than 
an initial contact angle of water with the diffusion layer because the parameter 
optimized is recognized in the art to be a result effective variable (In re Boesch, 617 F2d 
272, 205 USPQ 215 (CCPA 1980)). The initial contact angle is a result of varying the 
degree of hydrophilicity of the diffusion layer. 

9, Claims 20-23 are rejected under 35 U.S.C. 103(a) as being obvious over Inoue et 
al (WO 03/034519) using (US 2004/0241078) as an English equivalent, and further in 
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view of Reddy et al (US 5132193). The Inoue reference is applied to claim 18 for 
reasons stated above. 

However, Inoue et al does not expressly teach a fuel cell that is a direct feed 
liquid fuel cell, direct alcohol fuel cell, direct methanol fuel cell, or a direct propanol fuel 
cell. The Reddy reference discloses a direct alcohol fuel cell that is a direct feed liquid 
fuel cell utilizing all C1-C5 primary alcohols such as methanol and propanol as the fuel 
(See column 3, lines 15-21). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify the Inoue diffusion layer for use in a direct feed 
liquid fuel cell, direct alcohol fuel cell, direct methanol fuel cell, or a direct propanol fuel 
cell in order to utilize the diffusion layer in a fuel cell with liquid fuel that is easier to 
transport. 

10. Claims 34, 36, and 38 are rejected under 35 U.S.C. 103(a) as being obvious over 
Inoue et al (WO 03/034519) using (US 2004/0241078) as an English equivalent, and 
further in view of Tabata et al (US 2002/0071980). The Inoue reference is applied to 
claims 1,18, and 33 for reasons stated above. 

However, Inoue et al does not expressly teach a fuel cell diffusion layer that 
comprises a carbon paper. The Tabata reference discloses a gas diffusion media 
comprising carbon fiber woven fabric or carbon paper. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify the Inoue fuel cell to include a fuel cell diffusion 
layer that comprises a carbon paper in order to utilize a gas permeable 
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electroconductive sheet material that is suitable for use in fuel cells and is commercially 
available. 

Allowable Subject Matter 

1 1 . Claim 4 is objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. The Inoue reference discloses fuel cell diffusion layer 
that has been treated with sulfuric acid so that a sulfuric acid moiety is covalently 
bonded to the diffusion layer such that there is a direct bond between the sulfur atom in 
the sulfonic acid moiety and the diffusion layer. However, Inoue et al does not 
expressly teach a sulfonic acid moiety that has the formula RS0 3 H, wherein R is an 
alkenyl substituted with halogen or an alkyl moiety. 

Response to Arguments 

12. Applicant's arguments filed 5/18/07 have been fully considered but they are not 
persuasive. 

The applicant argues that Inoue's use of 0.1 N sulfuric acid in the electrolytic 
treatment is more likely for the purpose of increasing the electrolytic current and does 
not necessarily result in formation of a sulfonic acid moiety covalently bonded to the 
carbon fiber. The applicant is reminded that a statement of opinion cannot take the 
place of evidence in the record. One skilled in the art would know that a carbon fiber 
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fabric that has been treated with sulfuric acid would necessarily result in the formation of 
a sulfonic acid moiety that is covalently bonded to the carbon fiber. 

The applicant also argues that the Mussell reference does not disclose the 
subject matter covered in the claims because Mussell focuses on teaching membrane 
electrode assembly having an ion exchange membrane and at least two active layers 
positioned on the same side of the membrane instead of a diffusion layer. The 
examiner disagrees because although the carbon paper is disclosed as a cathode flow 
field, it performs the same function as a diffusion layer. Therefore, a carbon paper that 
has been treated with a medium comprising sulfuric acid would necessarily result in the 
formation of a sulfonic acid moiety that is covalently bonded to the carbon paper. 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tony Chuo whose telephone number is (571) 272-0717. 
The examiner can normally be reached on M-F, 8:30AM to 5:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick Ryan can be reached on (571) 272-1292. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR; 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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